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[flf%#gk] P b -7 V —t&A,1£k \,xm?ite 

Sn-Ag-B i m*Ast£&. Affiles n-B i 2U1 £ 

S n-B i^OTICCu^SriS 
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[4#fFSi#tf>ffiB] 

Sn-Ag-Bi^Pb7y-|tUcSr 
S n - B i 3RJiSr^bT«B^SB»Ufc w £ «r*H»i:-t- 

[ft*B2] fS*^llB«(DSn~B illffOB i* 
I*, 1-2 0fi*%-Cfc^rtSr4#®t-t-5P b^y — 

[ft^3j »**i*fc«2iBii«>pb7y-r4A/« 
corat-c u r t srWRfc-r* Pb7y -isa, 10 

[n^«4] w*«i*fcw:2iEii<opb7 9— 

S £ 4: r 5 P b ;7 y -te/vtmMm&fto 

F e - N i *^ife4fcttC u^O y - K"Cfc* r t £4$ 

tt ^-rs p b y y -ttA/^ftttwsfto 

[»*«6l »*3Bl*fctt2*fcli3*fcli4*fctt 
5lBttC0Sn-Ag-B i»<OPb^y— ttA/fdtt. S 
nSr^tU, Bi^5-2 5111 Ag^l. 20 

p b y y -\*A,tmimm&fco 
m^x^^x. 

*«*s je $ n/c® i <Dmm t wimm 2 <omm t&sn- 

[ft*® 8] f&5fcm7iE«<£>Sn-B iH^B it 30 

i - 2 011%-eJbs r t sr««t tst^awBo 
wibs n-B i mmtmi<owst<om^cumi: 

"C, ftrlES n-B i Sl©»l<Otfi«3^Cu»t?*5 
F e -N i *-&&*fcfctCu*<Z>y — KT?*>S 

r. t ^^m^r^m^^So 40 

2] »*«7*fctt8*fctt9*fc«l 0* 
fcttl l|E®OSn-Ag-B i»©Pb7yniA/K 
tt, Sn^i^Ht, B i J5S5 — 2 5fi*%, Ag 
#1. 5-311% Cu^0-lli%^t«r 

[f»3fcfi 1 3 ] WSi-gSRSih/S Pb7y -|2A/fc i b 
T, SnSr±^»ttt, Bi^5-2 5li% Ag 
dsi. 5-3fi*%. Cu^0-lli%^tns 
n-Ag-Bi *-C*5riS:»aitSPb7y-tt 

A/*r««5«afc> bo 
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[00 0 1] 

L"C*tt©'>4V^P b 7 y — l*A/*:-&&«rffl 
i^Tifrr* J: 5 t-SBR-TS Pb7y — teA/j£Stt«3f # 

[0 0 0 2] 

n~P b*Hl*Wc, &tfr<DS n-P b*fittA/fcj6 

»^t>JB«4Sn-Pbtt^«, #v*wu ^He> 
IcM^B i J ^Ag§:^DL^f^A^^^^v^?>n-C 

8 3^9, 2 2 0 — 2 4 CC-COttAyftfftJtdSpIffi 
-efo6 0 tt^«#«*£;ft,£QFP (Quad Flat Pa 

ckage) -LSI *©S^ ffii&<0«ffiM:, Fe-Nil 
^"e*5 4 27n^»901i%Sn-l OS* 
%Pb (HTSn-1 OPb^B&t) il^^o^^-CJS 

[0 0 0 3] 

[»K#*BfeL± 5 Lj&»U -tfEOSn- 

P b *teA/«4«^*jh/CV^ P b 
JR-C*>9. P b $r^tpiSp p p^*-r^r fcfc: 

Pbfr*tr««Ki&j5»fe* B«l:J:otPb^»fflt5 
rfcl^io-CjB-S. Pb<0*tti»\ SiEOiftttHiJciJ: 

Ztctb^te, ^:*^^:ffi J fllSj^TV^S±ffi©Sn-P b* 
A»tt>W£<Z>ft#i: LtPb §r&*ftlMB«tt<0P b ^ 
y — ttA/ZcttiH-, i5:^p p p®^i±-C^ffl £jh,TV^ S n 
- 1 0 P b LTPbS:^*4^aifpl« 
flla&d^^-CfcSo Pb7y — tt^ftitJSfc LTte>B« 

ft, »jpwi&tt, witt, &ms 

«tt*iftSHSn-Ag-B i »ttA/«3P*^«tt 

2 0-2 4 ot^iSjcjpjRu m&vmmtteA; 

[0 0 0 4] *«B8^>B»tt. y — A^^ffii 
MLT*tt©/MV^Sn-Ag-B i|©Pb7y^- 



(3) 

3 

«, $tt©4>fcVS n-Ag-B i ^©P b 7 V — MX 

r tic* 5. *^^wte»S«J 
fct, #"I4<D*J>#^S n-Ag-B i I©P b 7 JJ— 

fc P b 7 y — tt^/£SS»«SS#* irWl^ «M»Srll»i- 
[0 0 0 5] 

l-> Sn-Ag-B i^OPb7!l-IUfe' 

S:Sn-B i WBSr^LTWWJiJftttLfc.;: £ 

tt, WfE P b 7 y -13 Ay«S8R*Bt*fc38rt 5Sn-B 
i^^OBiili, I~2 01i%-efo5ri5r#ft 

jt^^*3v>r, hijies n-B i zkmtmmmmt&miz 

IBP b 7 y — tt^««itt«5Sfl:|cjav^r, mflEWgasc 

m& p b 7 y -ttA/fci^«jg^tc*3tt s«s«> 

Fe-N i^^*fcliCu^oy — K-efc5riSr# 
*»Mtt. «fEPb>y— tt^^SBtt 
fflf5gfri-*JttSS n-Ag - B i ^©P b 7!JHUfe' 
SnSr4^fcLT > BiAS5~25li%, Ag 
#1. 5~3fifi%, Cud50~ltt%^tt5r 30 

[0 0 0 6] 4fc, #3SSHIS, flt^gRfi{ii^$ttfc® 

KltSSt^ifM-CfcoT, ffllS^ 1 ©Iffil; S n 
-B i^JgSrJSU iSn-B i ^/f£J£ Lfcgl 1 
ffiilKrlEf&2cD®4ii:$rS n-Ag-B ilOPb7!) 

[0007] *«wb, ffiia®^a«i-*3»tss 

n-B i 3Uftp<OB i 1~2 0li%T*>5I t 

t\ mies n-B i%kmkmi<ommt<DmKCum& 
m-rzz-bzw&k-tz* ait. wbi^h 

SicfcV^T, MIES n-B iSaoIlOSffiH^Cu 
m^lcfeltS^lcDtt^tt. F e -N i Xk&&S:iZ\*C 

[0 0 0 8] Sfc, mEW^flWS^JSJtSS 

n-Ag-B i^cDPb 7 y— (iA/fc'li, SnSr^fiK^ 
tbT. B i a*5~2 5li%> A g A? 1 . 5-311 
%. Cu#tO~lS*%«r$*"4-&^£fr49tt 50 
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liil^$tl5Pb7y-ltUci 
LT, SnJ'i^iLT, Bii!5~2 5lf%, A 
g#l. 5~3ii% Cu*50~lfifi%Sr^1-2. 
Sn-Ag-B i*-C*Sii:SrW»i-r*Pb7y — 

li^c&ij^SSif So 

[0 0 0 9] Kl±WtWLti£ 5<c. MlE#fi£Jc«fcmi, 
y- h'7U— J*tg<Dm&iZ-ttlsXm&V>'>ti:^S n-A 
g-B i P b 7 y -I^K^Srfflv^T+^JicSft 

*fc, IWB«J*fcJ:*Lri» $ttO'MV^Sn-Ag-B 
i 1©P b 7 y -BA/fc*^^fflV^T« 

li/n-ify^r^h^oSffiCRD^ ^yKy^« 
«}; o Ti4^«SBtt»ic»fti-*Jte*fc»*.#* 

-A g-B i |©Pb7y- liA/fc^SrfflV^T, tflx. 
tf 2 2 0~2 4 0^©+5>fc^te&?«SLT+#55e 

-r *#—tt* - 1 5. 

[0 0 10] 

SI) ^^©«^-a5 B D B (C^$ixfcQFP^y-K-^T 

sop^y- -e»j***Lfc* i ©m«i @tss«ic 
jgfig £ 2 ©Sfii t <om *W&.<r>'p-t£ v ^ p b 7 y — 

^t5t©-efc5. P b7V—\-i.AytcmWcffii£ftb LT 

ic, seoiv^p b 7 v —te^tmPc*m^xmmir 

Zffii&fctf&Zo -hSE^-tta^JfelNP b 7 y — fiA/^SW 
JlsftLTJi, Sn-Ag-Bi|liWiW^. ii 
^■C, ^tt^O^^CV^S n — A g — B i ^©P b7y — }i 

[0 0 1 1] »©'>/^Sn-Ag-B i^<D 

8BSgH4^e>ii«3>fcW:A/y£W-»ttaft-efc5 2 2 0~2 4 0 
X,X-<D+ftt3ito.th>&*m<&\sX-<rftt£7>( \sy hJ^RS: 

So tt, *»iiteiWBv^+#*:7-r u y h^^jsK 

yt* #s£&i hteo xmm.mmmz.m^m^mi-r^ t 



(4) 

5 

[0012] *anicflt&_hettttfl!fi& it, 

tTo/c 0 *&a6{CSn-Ag-B i XttA/*: 

bTPbco/iV^^IBttdS*>Si%x.e>ttS»JH- (S 
n, Sn-Bi, Sn-Zn, Sn-Ag&o#) £\ 
Fe-Ni|^ (4 27o>f) ;h,fcSffi"CS> 

IC. Sn-10Pbi6o#^ (Offl^b^iCO V ^ 

TfcfFfiffiSrtTofco ^r/^y- K4C7)^(i, H3m 
m. f$38mmt?fc^ ttA/tfttttSBOfiSd* 2 2 m 

«J*£ 1 LfCo ^Mr/vy- K4Sr8 

2. 2li%Sn-2. 8ii%Ag-15ii%Bi 20 
(HT Sn-2. 8Ag-15Bi£ US"*-) (OPb7y 

S6lOCu^K (Cuti) 7(C^A/fc^ttbfc 0 
^7^x#^Sfi6©Cu^yK (Cut® 7<D* 
#£f*3. 5mmX2 5mm-C*8, I^A:5f40. 1 
mmX 2 5mmX 3 . 5 mm<Dte^fc?g"Cl&if& bfc c IP 

140t)6 Ofj\ fillfi2 2 0\:cO*#-CtTo^ 0 4 30 

3logR9KlfcB:, ttA/«#ttK«fc, ««P»tl-±S* 
«aaS**-fbS:%*UT 12 5tl 6 8^n<Z>iC&ft{B 

SrffoT^fefc, y — K<D&jfttt#*ffcbfd»^©#ffi 
»«Srll-<S«:ie)«-^7*^y — KS: 150^168^ 

/wy — K(cov^TffFffiLfc 0 ^f*l£te#^fH-o^ 1 

[0 0 13] &mi$<D*y*sU})- Y<DV ^ 
©Wffite*§r04(C^- o i^QFP-LS I#0>:/ 

gJUu&B-C&So r^ib. Sn, 2fct*> Bi^231 
i%^LTV^Sn-2 3B iHWSn-B i 3Uf 
«:Fe-Ni^4 (4 27o>f) ±{cJSbfc^ex^y 50 
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— 5 k g f B±07-f Ujx hSSSfiftdSWfeixfc 

3ftS. Sn-Zn, Sn-Ag, S n - P bJI<D4&£-CM: 

h4 27D/fJ:i:jB2 /im<ON i «>o#SrJ6U rix 
{C, Au#>o# % Pdfeo§, P d #>o t<r>_h(cHlCA 
u»o#SrJSLfc3aJHO ; t7 f /V'y — KSrf^riJU IrJ« 

«ffi"C*>£y— K±KS n-B i SIJ!S:J6-rr 
[0 0 14] ilEco^lo^i^^^ofc^^co^^ 
»&o#§:JSLfcy — Kteovvt. Sn-2. 8Ag- 

i 5b i n/vtc{z.tt-t zfofr&z ^ -^^y^^m^x 

tt©Wv*t><B«rfflv\fc 0 MfcjmilMrfVwy-KSrl 

«*Btft*^2 2 «9»EA» 1 mm/$h 

^2 mm. »»P#ftm*2 O^i U 0 fCEItt-*-* 

*^©l*IR|&*^l*ra, S»2 0^<O?WatJWl^ffi 
£ Lfc 0 totttttt»otil:«<Z>y— Ki, 150 

fc. ^mcov^i oE-rosijeu w^^ot 
[0015] &m&<D)&t%mm, $*tiffim$: j £fo j ethm 

^sn-Biifeoty-Km Bijft^dSjav^ 

j&saMxttas£i^ 150^168 f^faoKMSfce&rfT 
ofctfr&t?r4, Bi^iii%m M2 3ii%-e 

t>. +»*auh,ttS:#5fc«>Jctt, Bii(j:l-20I 
[0 0 16] Mlc)W»5B«jR«>^*#v^WM«>* 

i"*fc«>^tt*ffiO»JRaSfl[ttl 0 k g f gaEfiJLL-T?* 
*ttLtffte>/iV\ tot, EU£.E-C^££, Fe-N 
i (4 27P>f) CBftSn-B i ZkM&MVtc 

OTIi, 1 0 k g f £X±<D74 Uy hU&m&^bfrti: 

^£OSl£ttSri8;«>Sfc«>(-. Fe-Ni|^4 (4 

CSn-B i ^^o^^SrJ£b#ffi5SS0Sa^§rtTo 
fc 0 rco^rco^^ vs> hSB3Sft©JIS*S:CuJldSftv^4» 
^t>^^T|g| 7 {C^ L/c^, B i *^ 2 3 fi*%0>» 

^Sr^it«, iokg f eu:«>SBRaft«3fts#e>^ tm 
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Z>^k\c£V^ B7K— m^l^tcX Sn-Pb 
*fittA/*:ft'4 27D>fy-K±I^Sn-l 0 P b 
JBSrlfibfcy — K(ctt^ftltUfcfiE*o»fr|c#?>ix 
Stt^#itK«<Z)#ffiaft«, 12. lkgf t^SS 

fc«fc S n-B i^^TtcCu^SriSi-r ^(cj: 9 

<D»mmztA,i?m<* b i ^ias%«r-e 
i-2 0fift%-m, +^*««3*bttS:»sr. t^-c^ 

tco H7, H8©«liSn-2. 8Ag-15Bi 
SrJBvyfc:^ BiiWl* M^Sn-2Ag- 20 
7. 5Bi-0. 5Cu^tt, Ti(-Cul^A^ 

[0 0 1 71 _h!£cDS n-B i J&M. Culft, #>o# 

»5IOfc*fTofc»W^«(»ffifcSEM^«»Lfco - 

i\ tt^JHSih/O^F e -N i (427n 30 

>f) (Citas n- 1 0 P b«>o**sj6$^xv^5 y — K 
£Sn-Ag-Bi 3U2/u*:-Cg^ b^^com^fem 

b i wb^ftSf^or**otv^ *j»«4 2T^^r 

K©4 27P>f*ffil:tt, »<Sn#«fflS^ ttA/fi 

t#x^tt^o ftot, ±iaop b t b i (Dit&yofrR 

Sl^^r^(aot, Sni4 27a/fi©8f«ffi 

«3»/hs<fto. SBtta»«3»**i-a<ftofc4:**.e> 40 

[ 0 0 1 81 S n- 1 0 P b #>o££rS n- 4 B 

i ^o^(c^x.^^coa^^SrEll 0(c^L/c^ 
#B5l5i»j«S|xS^«JiH:»<. »ittB«K4 2 7 
o>f ilUKi:©*B-CjEloTV^fc 0 Lj&>U Bitt 
)Ktt<OfeSO**-e, Sni:4 2 7n>{i:(Og»i^ 
teTSrSn- 1 0 Pb<D»^$ifjErS*V^fc«). 5 k 
g f »±©S&8Sft«Sr#ar t36S-e*fci#*6>tt*. 

n - F e/f "C&o/Co MfCS n - 4 B ilOTICCul 50 
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ft^fcBt-ejBrotV^. MSStt, I310<D4 2T 
o-f y — KtcsaSES n-B i JiSrJgjsSbfcy— K^)*^ 

[0 0 191 ±|B<D#m^^^y — Kt-o^T, * 
4^%— (D&gi&m^frfr, Sn-Zn«>otS:iKbfc 

Hj& s *>* fcWfcih/Cl^So Ld>U S n - B i ^ii(co 
v^TH:^^^*— ©»4W:*6>iT,-f. W^^-ttt 

n-Ag-B iJRttA/ftTlcSstLT, SMSfiS. *uK4§U 

[0 0 2 01 te^f'^lCo^T, ±^Snt\ B 
i^5-2 5li% Ag^l. 5 — 3**%. Cu* 
0-lli%^«Sn-Ag-B i »tt^«Sr»A/ 
/cCDte. r^fflrtOMj^^A^cte. 2 2 0 — 2 4 0 

n-Ag-B i m Kfc A/fd -CM: B i ! 0 fi»%EU:-C 

1 3 8tttifi-C»»f (3 5c**) Sr*L»ja-e 

5 < c-e<o^«s3fi^e1>*^SL■cv^s 0 ^o-c. -co«a^o 

[0 0 2 11 

[^ife^yil eikcqfp-ls iffl©y-K©»fffi* 

/TbfctOTfc^^ Fe-NiSS^ (4 27o^f) 
©tit?*5y-Kl±l:Sn-B i ^Ji2dSjgJ5KS*b 
TV^o rtOSn-B iI12|tfeo^|Cj;oTM 
U 0 ^/mSflEi: bfco Sn-Bi^o 

#i^Bi jss(4 8a*%^ vtc 0 ^<Dmmm&%& 

o_b|E(DQ FP — LS I £:Sn — 2. 8Ag-15Bi 

-o. 5 cu^4^y u c^fflv^rlH]g&s=K-efc^^7^^^ 

2 0t)i:tt, ^y7n-^^V^ffofc 0 rtttc 

^yh, WCSn-2Ag - 7. 5Bi — 0. 5 C 
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[0 0 2 2] 

immm2] @2i:Tsopffl^y-KogfBM^ 

Fe-Ni^4 (4270^) <0®f£ 
-Cfc*y — KlJbJCCu«3. t©±|:Sn-Bi»l 
2dSJgjsESHTV^5 0 ^CDCu^3. Sn-BilI2 

^^*>I9, Sn-Biifto^|2^|j:10//ing 
S^rLfCo Sn-BiJ6o#i*(DBitlj;5l 10 

#BI^Mt^WQFP-LS I irJt^LT^: 
#<*«• r<o J: 5 r©#ffi*AKHt{> 

IM S *>!K Sn-B i*/B2©T^CuJB3^*fltj-e 

[0 0 2 3] ^©TSOP^yvhSgCSn-Ag 

— B i»fiAy«Srffiv^T^<— ^— y^ia^-ett^# 

3 0^, 12 5t3 0^1^/lW^;K Xt*. 
0t;3 0^ 9 0t3 0^1»R|/lt'<^^©2* 
#-C*>9, 5 0 01^^/K 1 00 0t>f^^iM® 

27p^ y — KJi(ca:»sn-iopbJids^jie$tb-cv^s y 

- KS:*"t-S H ^TSOP$rSn-Pb 

2 5 < OcoiB*lM' ^/WT*I2^ =7 y # V>&±ffi^ti*v1t. 

[0 0 2 4] 

[ssskM 3 ] ^m<ommmmn&m±(ommiz. t>mm 

n - P b (3Xfc\ S n - P b #ft ttA/ft:«?<0 P b S: 

«OPb7y-ftt IT, «S^(7)Sn-B i /I^fflV^ 

£ixTV*5fcii>, Sn-Ag-B iStt^Srffiffltfc 
^^+»4«a«3MESr»Sri*-e*So :i<D«j&£ 40 

Si^Cu/^K (Culffi) «5/zmgS(OSn- 
8Bil$rP-7-^-h-CMUc 0 CLCDteA^cjiSr 

[0 0 2 5] 

[5&w<o^mi *&w\z.£ti\^ Pb7y-witt 

«^Sn-Ag-B i*ttA/ftTJcaii-<5«tt«iSS:* 

y- K7lx— *^<D«ffi(c^LTStt<^*1^S n 50 
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- A g - B i ^CO Pb7y — hfc^fc^&fflV^T+^ft 
5Pb7y — »A/*!»fKfll3e#Sr*a-r * r £ 5 
n-Ag-Bi*OPb7y - tt^ASrfflV^, 

ffi£r#£ r §Pb7y - H:A/«««5«5e#Sr« 

[0 0 2 6] «tt©^4VNSn 
-Ag-Bi^OPb7y - liA/fc^^V^T, #I;L 
tf2 2 0-2 4 0^T?cD+^^ifein'ttSr^bT+^ 

±*Ui* ®^?S5q p n£:Sn-Ag-B i »ttA/*:t?«A>*: 

LVnp b y y - <o«»«f«Sr«*i: BlUiafll, 

[011 *»KC«5QFP-LS IffiCDy — KCO^fffi 
[H2] ^JSHKffSTSOPloy-KOiiBilt 

[13 4] ? 7>f Xy - K©7>f 

^^3fi«^ov^T<offffij|SfllS:*■rla-e*>5o 

[ia 5 ] -^w^ws^a^ ^7-<xy- K©ton«Fiai 

[SI 6] ^MKffiSfta^^^^Xy— KOAiJxffifa 

[EI 7] ^JSM^fllSCu^Sr^UfcW^o^-Y 

[B8] ^^{cffiSCuJiSr^Ufc*^©^^^ h 

[g]9] «OF e -N i (42Tn-f) CSn- 

10Pb»o#SrJfibfcy — Kt ©#ffiO«S»*S:* 
rHt?, (a) ttWfBSr^-TH, (b) tt*MI«B«\ y 

[Ell 0] ^MJC^SF e-N (4 27D^f) 

i:Sn-4B i fto^SrJtbfcy — Kfc<^#E^«iR« 
*Sr«-fH-C, (a) H*rfl5«:*t-H. (b) UMRIffi 
y — K«l^f*^fcfflli:«cov^T^-t-E|-e*>So 

[Bill] «il^5F e -N i ^ (4 27P^f) 
CCui, t©±tSn-4Bi»o#S:lfiLfcy-K 



(7) 
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(b) FiWfBffiSr* y-K«i:W:^««i:fcoV^T 



12 



* 1 — Fe-N i^oy-K , 2-Sn-Bi 

3-Cul, 4--^-^y-K, 5 -U/utc, 6 



[Ell] 



m'z] 




1 y-K 
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3 Cu/g 

2 Sn-8 v^/g 
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